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EKKASIT KANKLANG : PRODUCTION AND CHARACTERIZATION
OF AMYLASE FROM D-LACTIC ACID-PRODUCING BACTERIUM
Lactobacillus sp. SUTWR 73. THESIS ADVISOR :

ASST. PROF. SUREELAK RODTONG, Ph.D. 191 PP.

AMYLASE PRODUCTION/AMYLASE PURIFICATION/LACTOBACILLUS/

/AMYLASE/OPTIMIZATION/LACTIC ACID BACTERIUM

Amylase is an important enzyme for the microbial production of organic acids from
starch, especially the acids used as monomers for bioplastics production. The bacterium
Lactobacillus sp. SUTWR 73 can produce amylase, and directly convert starch to D-lactic
acid. The utilization of high starch concentration to obtain high acid yield faces the high
viscosity problem at initial stage of the acid production. Commercial amylases are then
required. This study aimed to determine optimum conditions for amylase production from
Lactobacillus sp. SUTWR 73, and to characterize the enzyme for further applications,
especially the purpese for replacing or reducing the commercial enzymes. It is found that
SUTWR 73 could produce both extracellular (4.23+1.17 Ufml)and cell-associated amylase
(0.0854+0.06 U/ml). The strain was also improved by repeating UV exposure for 8 times
to obtain a strong and stable mutant. The mutant strain SUTWR 73-1 was selected as its
capability to produce amylase exhibiting the highest activity of 8.79+1.33 U/ml
(0.420+0.061 mg/ml) among other mutants when cultivated in the original cassava starch
medium. The amylase production medium for SUTWR 73-1 was then developed to support
the maximum enzyme yield using a factorial experiment and response surface method

(RSM) for identifying the enzyme production key factors, which were found to be cassava
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starch and tryptone concentrations, and initial pH of the medium. The optimized medium
contained cassava starch and tryptone as C-and N-sources at 10 and 4.5%(W/v),
respectively, with the initial pH of 8.0. These values were used to construct the model, that
could predict the optimum condition for amylase production as follows: the suitable
medium contained 11.70 and 4.68%(w/v) of cassava starch and tryptone, respectively, at
the initial pH of 8.87. When confirmed the conditions by performing two experimental
scales, the highest amylase yields of 33.54 U/ml and 17.00+0.44 U/ml were detected at 18
h with 5% starch in 50-ml and 3-1 medium in 125-ml flask and 5-1 bioreactor, respectively.
The results were as predicted by the model. The partially purified enzyme, 46.04-kD
molecular weight, was obtained at 70% ammonium sulphate saturation with the highest
specific activity of 17.34 U/mg. The kinetic values Ky, and Vmax toward the soluble starch
were 0.167 mg/ml and 1.67%10* uM/min, respectively. The enzyme effectively performed
at a wide pH range (pH 6.0 to 9.0) with the optimum pH of 6.8, and the optimal temperature
at 35°C. When incubated the amylase from SUTWR 73-1 at pH 8.0 and 9.0 for 30 min, its
activity was higher than the initial activity around 1.38 and 1.33 times, respectively. The
highest activity was still obtained with incubating at 25°C for 50 min, which was found to
be 2.09 times higher than the.initial activity. The amylase was activated by Ba**, Mg?*,
Mn*, and Fe?*. But it was inhibited by EDTA and Ca®*. The application of this
metalloenzyme stable and active in alkali and at low temperature, could decrease energy

consumption in large scale operations such as lactic acid production, and could expand to

other industry.
School of Preclinic Student’s Signature £ KKAITT ;'/_/ITN KA P\';i,j,
Academic Year 2018 Advisor’s Signature Swreclol— Rocbemsy ™

Co-Advisor’s Signature CD§ CQi,,':J






